Procollagen I COOH-terminal fragment induces VEGF-A and CXCR4 expression in breast carcinoma cells.
The COOH-terminal fragment of procollagen type I (C3) is produced in tissues with high synthesis of collagen I, such as in breast cancer stroma and in bone. We previously demonstrated that C3 is chemoattractant for breast carcinoma and endothelial cells, and that in tumor cells it induces expression and activation of metalloproteinases (MMP) -2 and -9. Here we demonstrate that C3 induces expression of vascular-endothelial growth factor (VEGF) and of CXCR4, the receptor of the CXCL12/SDF-1 chemokine, in MDA MB 231 breast cancer cells. We show that the changes in gene expression and motility induced by C3 occur in a timely succession and are mediated by multiple and different signaling pathways. C3 induces early phosphorylation of p38/MAPK. Induction of VEGF expression requires continual activity of p38/MAPK and of Protein Kinase C (PKC). Pro-MMP-2 and -9 are induced through a signaling pathway involving G0alpha.i protein, and cell migration requires the activity of a combination of these signaling pathways. Our results suggest that C3 acts as a stromal-derived, cancer-promoting agent active in inducing the migratory phenotype and the survival of cancer cells and determining timely changes in their gene expression that establish conditions promoting tumor angiogenesis and invasion.